Q1.

Solutions:
Grade 8 Mathematics
Chapter 8: Division of Algebraic Expressions

Exercise 8.1
Write the degree of each of the following polynomials:
(i) 2x3 + 5x2 — 7
(ii) 5x% — 3x + 2
(iii) 2x + x> — 8
(iv) 5¥7 — 12y° + 48y5 — 10
(v)3x3+1
(vi) 5
(vii) 20x3 + 12x2y?% + 20
Solution:
(i) 2x3 + 5x2 — 7
Degre is the highest power of the variable of a polynomial. In the given polynomial
highest power is 3. Therefore, the degree of the polynomial is 3.
(ii) 5x% — 3x + 2
Degre is the highest power of the variable of a polynomial. In the given polynomial
highest power is 2. Therefore, the degree of the polynomial is 2.
(iii) 2x + x> — 8
Degre is the highest power of the variable of a polynomial. In the given polynomial
highest power is 2. Therefore, the degree of the polynomial is 2.
(iv) 7¥7 — 12y° + 48y5 — 10
Degre is the highest power of the variable of a polynomial. In the given polynomial
highest power is 7. Therefore, the degree of the polynomial is 7.
(v)3x3+1
Degre is the highest power of the variable of a polynomial. In the given polynomial
highest power is 3. Therefore, the degree of the polynomial is 3.
(vi) 5
Degre is the highest power of the variable of a polynomial. In the given polynomial
there is no variable term. Therefore, the degree of the polynomial is 0.
(vii) 20x3 + 12x2y? + 20
Degre is the highest power of the variable of a polynomial. In the given polynomial,
the highest power is 4 (2+2=4). Therefore, the degree of the polynomial is 4.
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Q3.

Which of the following expressions are not polynomial?

(i) x% + 2x~2

(i) Vax + x? — x3

(iii) 3y® —V5y + 9

(iv) ax'/? + ax + 9x% + 4

(V)3x3+2x1+4x+5

Solution:

(i) x2 + 2x72

A polynomial never has negative or fractional power. In the given expression x~
has negative power. Therefore, it is not a polynomial.

(i) Vax + x* — 3

A polynomial always has positive power. Therefore, the given expression is a
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polynomial.

(iii) 3y —V5y + 9

A polynomial always has positive power. Therefore, the given expression is a
polynomial.

(iv) ax'/? + ax + 9x% + 4

A polynomial never has negative or fractional power. In the given expression x*/2
has fractional power. Therefore, it is not a polynomial.

(V)3x3+2x 1 +4x+5

A polynomial never has negative or fractional power. In the given expression x~
and x~1 has negative power. Therefore, it is not polynomial.
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Write each of the following polynomials in the standard form. Also, write their
degree:

(i) x? + 3 + 6x + 5x*

(ii) a? + 4 + 5a®

(iii) (x3 — 1)(x3 — 4)

(iv) ° = 2)(° + 11)

) (a*=5) (@ +5)
(vi) (a + %) (a + %)

Solution:

(i) x? + 3 + 6x + 5x*

A polynomial in the standard form is written in the decreasing or increasing power
of the variable.

Standard form of the polynomial: 5x* + x? + 6x + 3 or 3 + 6x + x? + 5x*

Degree is the highest power of the variable in the given expression.




Therefore, degree of the polynomial is: 4

(ii) a® + 4 + 5a®

A polynomial in the standard form is written in the decreasing or increasing power
of the variable.

Standard form of the polynomial: 5a® + a? + 4 or 4 + a? + 5a®

Degree is the highest power of the variable in the given expression.

Therefore, degree of the polynomial is: 6

(iii) (x3 — 1) (x3 — 4)

(x3—-—1D(x®—4)=x°—-5x3+4

A polynomial in the standard form is written in the decreasing or increasing power
of the variable.

Standard form of the polynomial: x® — 5x3 + 4 or 4 — 5x3 + x°

Degree is the highest power of the variable in the given expression.

Therefore, degree of the polynomial is: 6

(iv) o - 2)(»y° + 11)

O =2)(y° +11) = y°® +9y® — 22

A polynomial in the standard form is written in the decreasing or increasing power
of the variable.

Standard form of the polynomial: y® + 9y3 — 22 or —22 + 9y3 + y°

Degree is the highest power of the variable in the given expression.

Therefore, degree of the polynomial is: 6

o) (@ =3) (@ +5)

(3 3)(3+16)_ 6+77a3 6
T\ 1) T T3 T 17

A polynomial in the standard form is written in the decreasing or increasing power
of the variable.

77a3 6 6 77a3
——or——+
136 17 17 136

Degree is the highest power of the variable in the given expression.
Therefore, degree of the polynomial is: 6

Standard form of the polynomial: a® +

(vi) (a+2) (a+§)
(a+%)<a+§)=a2+215—2a+1

A polynomial in the standard form is written in the decreasing or increasing power
of the variable.

Standard form of the polynomial: a? + 215—2a +1lorl+ 215—: + a?

Degree is the highest power of the variable in the given expression.
Therefore, degree of the polynomial is: 2
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Exercise 8.2
Q1. Divide:
6x3y3z? by 3x2yz
Solution:

6x3y3z?2 6 3.2 3-1_2- .
Yz — (—x3 2y3-152 1) = 2xy?z [Usinga® +a™ = a
3x¢yz 3

n—m]

Q2. Divide:
15m3n3 by 5m?n?
Solution:

15m3n3 15 3.5 3_ . -
= (—m3 Zn3 2) = 3mn [Using a® + a™ = a™ "]
5m?2n?2 5

Q3. Divide:
24a3b3by — 8ab
Solution:

24a3p3 24 2 _q1,3_ . -
— = (—8 a371p3 1) = —3a?b? [Using a™ + a™ = a™™]

Q4. Divide:
—21abc? by —7abc
Solution:

—21abc® _ (=21 4_131-1.2-1) _ 2,940 — c n. m_ ,n-m o
—he —(_7a b*~'c )—3abc—3c[Usmga ~a™ =a" ™]and [a®° = 1]

Q5. Divide:
xyz? by —9xz
Solution:

2
wz _ (ixl"lyzz‘l) = —% = —% [Using a™ + a™ = @™ ™] and [a° = 1]

-9xz -9

Q6. Divide:
—72a*b>c® by —9a?b?c3
Solution:
—72a*b5c®
—942p2c3

Q7. Simplify:
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16m3y?
4m?y

Solution:
16m3y? 16  3_ - . . — o n-
iy = (Tm3 2y2 1) = 4my [Using a™ + a™ = a" ™]
Q8. Simplify:

32m?n?p?

4mnp
Solution:

32m?n?p? 32 5.1 .92.1.2- . -
=_F _ (—mz In2-1p2 1) = 8mnp [Using a™ + a™ = ™ ™|
4mnp 4

Exercise 8.3

Q1. Divide:
x + 2x% + 3x* — x> by 2x
Solution:
2 4_ .5 2 4 5 3 4
2x 2x 2x 2x 2x 2 2 2
Q2. Divide:
y* =3y +-y2by3y
Solution:

2

Yy
y4-3y3+— 4 3y3 2 3 . B
T e Y Y y—=y——y2+%[U51ngan+am=an m]

3y 3y 3y 6y 3
Q3. Divide:
—4a3 + 4a® + a by 2a
Solution:

——+—+—a=—2a2+2a+%=[Usingan+am=a"‘m]

Q4. Divide:
—x® + 2x* + 4x3 + 2x? by V2x?
Solution:
x© 2x* 4x3 2x? _ﬁ E 4x 2 _ﬁ 2
_\/Ex2+\/§x2+\/7x2+\/7x2 - \/7+ V2 +\/5+\/§_ \/5+\/§x +2V2x 42

[Using a™ = a™ = a™ ™ ™]

Q5. Divide:
5z3 — 6z% + 7z by 2z
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Solution:

> 6ZZ+7Z_522 3 +7[U' n_. ,m _ n—m]
2z 2z 2z 2 z+5 lUsinga™ +a™ =a

Q6. Divide:
V3a* + 2v3a® + 32 — 6a by 3a
Solution:
\/§a4 2\/5(13 32 6a o \/§a3 2\/§a2

3a 3a 3a 3a 3 3

+ Z — 2 [Using a™ = a™ = a" ™|

Exercise 8.4
Q1. Divide:
5x3 — 15x% + 25x by 5x
Solution:
5x%  15x2 | 25x

T e - = 2 _ 1 n. m_ ,n—m
5x = ok = 5x 3x + 5[Usinga™ = a™ = a"™ ™|

Q2. Divide:

4Z3+6ZZ—Zby—%Z

Solution:

2x4z3 = 2x6z%2 2xz . .
— —=—=-822—-12z+ 2 [Usinga™ + a™ = a™™™]
-1z -1z -1z

Q3. Divide:
3
9x%y — 6xy + 12xy* by — 2%y
Solution:

2x9x2 2X6X 2x12xy2 . .
>~ z z = —6x + 4 — 8y [Usinga™ + a™ = a"™™]

-3xy  -3xy = -3xy
Q4. Divide:
3x3y? + 2x%y + 15xy by 3xy
Solution:

3x3y2 + szy 15xy K

+
3xy  3xy = 3xy

pRye Z?x + 5 [Using a™ + a™ = a™™]

Q5. Divide:
x> +7x+12byx + 4
Solution:




z+4  )2? +7z +12

x? +4z
3z +12

3z +12

3z +12

2
. X“+T7x+12
Therefore, answer is: o X + 3

Q6. Divide:
4y? +3y+%by2y+ 1

Solution:
2y  + 0.5

2+ 11 4% + 3y + 05

_4y2 + 2y
y + 0.5
v + 05

0

There is no remainder, so the quotientis 2y + 0.5.

Q7. Divide:
3x3 +4x% +5x + 18 by x + 2

Solution:
3x2 o e + 9

x+2] 3x3 + 42 + 5x + 18

3x3 + _6x?

- 2x% + 5x + 18

- +2x2 - +4x
Ox + 18
Ox + _18

0

>
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Therefore, 2518 _ 3,2 _ 2% 49
x+2
Q8. Divide:
14x? —53x + 45 by 7x — 9
Solution:
7x —9)14x? — 53x + 45(2x — 5
14x% — 18x
.
—35x + 45
—35x +45
Q9. Divide:
—21+ 71x — 31x? — 24x3 by 3 — 8x
Solution:
3_1{2 + S5x - 17

21

S8y + 3 - 2453 - 31x%2 + Tlx

- 1243 + 9x?

- 40x2 + Tlx - 21

- +40_r2 + —le
S56x - 21
_56x - 421
0
- x—31x%—24x3
Therefore, 21+713_“;C 2 3x2+5x—7
Q10. Divide:

3y* =3y’ —4y* — 4y by y* — 2y
Solution:




‘13-2_1-\ Bt - P - 4 - 4y + 0

3t - L68

3},3 B 4:,;2 -4y + 0

2};2 - 4y + 0

2% - 4y

0
3y*-3y3-4y?-4y 2
Therefore, T2y =3y“+3y+2

Q11. Divide:
2y5 +10y*+6y3 +y2+ 5y +3by2y3 +1
Solution:
y: +5  +3

2‘13—1—1 2}’5 + 10}:4 + 6y3 =F yz i Sy + 3

_2y5 4F _y?‘
100* + 6° + 5y + 3
_10y* + _5y
6> 3
_6.1'3’ -3
0
2y +10y*+6y3+y2+5y+3 5
Therefore, ) =y“+5y+3
2y°+1
Q12. Divide:
x*—2x3+2x*+x+4byx?+x+1
Solution:

Learn...




4_7{2 + 4x + 4

4x? + 4x + 4

0
x*—2x3+2x%+x+4 2
Therefore, > =x“—-3x+4+4
xX4+x+1
Q13. Divide:
m3 — 14m? + 37m — 26 bym? — 12m + 13
Solution:
m -2

m? - 12m+ 13| m3 - 14m* + 37Tm - 26

“m? - 12m* + _13m

2m?  + 24m - 26

- 2m® 4+ 24m - 426
0

3_ 2 s

Therefore, i 124m S 26 _ m-—2

m2-12m+13
Q14. Divide:
x*+x*+1byx?+x+1
Solution:

Learn...




x2+x—l‘ o+ 2+ O+ 1

X+ x -X
- x3 + 0x + 1
- +’C3 5 +.1’2 - X
Y2 + x + 1
X2+ x + -1
0
4 2
Therefore, = ;x o x2—x+1
xX4+x+1
Q15. Divide:
xP+xt+xd+x?+x+1byx3+1
Solution:

x2 + X + 1

Gl 3+

_x5 ol _xz
r4 + x3 + x + 1
x4 + x
YS + 1
x> + -1
0
Therefore, %jﬁm =x24+x+1

Q16. Divide each of the following and find the quotient and remainder:
14x3 —5x2+9x —1by2x — 1
Solution:

Learn...




I
Learn. ..'é‘j

?xz + X + 5

2.\--1‘ 143 - 5¢2 + 9% - 1
_14x3 - L T7x?
2% + 9x - 1
2x% - 4x
10x - 1
~10x - 45
4

Therefore,
Quotient: 7x% + x + 5
Remainder: 4

Q17. Divide each of the following and find the quotient and remainder:
3x3—x?2—-10x —3byx—3

Solution:
3x2 +8& + 14
-3 3y - 2 - 10x - 3
3xd - L9x?
8xZ - 10x - 3
_8x? - 24x
l4x - 3
_l4x - ;42
39
Therefore,

Quotient: 3x2 + 8x + 14
Remainder: 39

Q18. Divide each of the following and find the quotient and remainder:
6x3 + 11x% — 39x — 65 by 3x% + 13x + 13
Solution:
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2x - 5
3.\'2+13x—13‘ 6x> + 11x% - 3% - 65

_6x3 + _26x% + _26x

- 15x2 - 65x - 65

- +15.T2 - +65.\' - +65

0
Therefore,
Quotient: 2x — 5
Remainder: 0

Q19. Divide each of the following and find the quotient and remainder:
30x* + 11x3 — 82x% — 12x + 48 by 3x% + 2x — 4
Solution:

10x2 - 3x - 12

It +2¢ -4 30¢% + 11 - 82x% - 12x + 48

230x* + _20x° - ,40x°

- ox3 - 42¢2 - 12x + 48

3

- 49 L6x2 + -12x

36x2 - 24x + 48

+36x7 - 124x + _48

0
Therefore,

Quotient: 10x2 — 3x — 12
Remainder: 0

Q20. Divide each of the following and find the quotient and remainder:
x* —4x% + 4 by 3x% — 4x + 2
Solution:
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3x2 + 4dx + 2

3.\‘2-4x+2‘ ot + ox° - 4y? + Ox + 4

oxt - L12x° + _6x?

12¢> - 102 + Ox + 4

S12x% - ,16x% + 8x

_6.Y2 - +8-\' -

Therefore,
Quotient: 3x2 + 4x + 2
Remainder: 0

Q21. Verify division algorithm i.e. Dividend = Divisor X Quotient + Remainder, in each of
the following. Also, write the quotient and remainder.
(i) 14x? + 13x — 15 by 7x — 4
(ii) 1523 — 2022 + 13z — 12 by 3z — 6
(iii) 6y° — 28y% + 3y2 + 30y — 9 by 2y%2 — 6
(iv) 34x — 22x3 — 12x* — 10x?> — 75 by 3x + 7
(v) 15y* — 16y3 + 9y? —13—0y + 6 by 3y — 2
(vi)4y3 +8y +8y2+7by2y? —y+1
(vii) 6y° + 4y* + 4y3 + 7y2 + 27y + 6 by 2y3 + 1

Solution:
()
2x + 3
Tx-4] 14x2 + 13x - 15
J14x? - 48
21x - 15
21x - 412
-3
Therefore,

Quotient: 2x + 3

Remainder: —3

Now,

Dividend = Divisor X Quotient + Remainder
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14x% + 13x — 15 = (7x — 4) x (2x + 3) + (=3)
14x% + 13x — 15 = 14x* + 21x —8x —12 -3
14x% 4+ 13x — 15 = 14x%2 + 13x — 15

(if)
5:2 +333: + 11

32-6| 1522 - 2022 + 13z - 12

_1523 - ,3027
1022 + 13- - 12
~10z% - 420z
33z - 12
_33z - ,66
54
Therefore,

Quotient: 5z% + 3.33z + 11

Remainder: 54

Now,

Dividend = Divisor X Quotient + Remainder

3
1523 — 2022 + 132 — 12 = 1523 + 1022 + 33z — 30z% — 20z + 54

1523 — 20z% + 13z — 12 = 1523 — 20z + 13z — 12

10z
1523 — 20z% 4+ 13z — 12 = (3z — 6) X (522 +—+ 11) + 54

(iii)
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33 + 0% -5 + 15

206 65+ oyt - 283+ 3P + 30y - 9
-6y° - 18y
ot - 10y3 + 32 + 30y - 9
_oy* - 407

- 1007+ 32+ 30y - 9

- L1097 + 30y
3y2 -9
_3y? - 49
0

Therefore,

Quotient: 3y3 — 5y + %

Remainder: 0

Now,

Dividend = Divisor X Quotient + Remainder

3
6y5—28y3+3y2+30y—9=(2y2—6)x<3y3—5y+§)+0

6y° —28y3 +3y% + 30y — 9 = 6y°> — 10y3 + 3y% — 18y3 + 30y — 9
6y°> —28y3 +3y2 4+ 30y —9 = 6y° — 28y> + 3y% + 30y — 9

(iv)

-4y + 2% - 8+ 30

3x+T70- 12¢* - 22¢3 - 10x? + 34x - 75

- J12x* - 283

6> - 10x2 + 34x - 75

_6x3  + _l14x?

- 24y% + 34y - 75

- 124x - 56x
90x - 75
_90x + _210

- 285
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Therefore,
Quotient: —4x3 + 2x? — 8x + 30
Remainder: —285
Now,
Dividend = Divisor X Quotient + Remainder
—12x* —22x3 — 10x2 + 34x — 75 = (3x + 7) X (—4x3 + 2x% — 8x + 30) — 285
—12x* — 22x3 — 10x% + 34x — 75
= —12x* + 6x3 — 24x% — 28x3 + 14x% + 90x — 56x + 210 — 285
—12x* — 22x3 — 10x? + 34x — 75 = —12x* — 22x3 — 10x? + 34x — 75

(v)
593 - 292+ 167y + 0

3‘1'-2 ]_5}!4 - 16_}’3 + Qyz - 333V + 6

15t - 107
- 6..1«’3 + 9};2 - 333y + 6
- +'5..V3 + —4,V2

592 - 333y + 6

_5p° - +3.33y
Oy + 6
Oy - 40
6

Therefore,

5y

Quotient: 5y3 — 2y? + -

Remainder: 6
Now,
Dividend = Divisor X Quotient + Remainder

10 5
15y4—16y3+9y2—Ty+6=(3y—2)><(5y3—2y2+?y)+6

10 10
15y* — 16y3 + 9y2 —Ty+6 = 15y* — 6y3 + 5y% — 10y3 + 4y? —Ty+6
10 10
15y* — 16y3 + 9y? —Ty+6 = 15y* — 16y> + 9y? —Ty+6

(vi)
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2y + 5

2‘1‘2-}'4—1‘ 4}?3 + 8};2 + 8_}’ + 7

A7 - 2+

10y2 + 6y + 7

_10v? - 45y + 5

1y + 2

Therefore,

Quotient: 2y + 5

Remainder: 11y + 2

Now,

Dividend = Divisor X Quotient + Remainder

4y3 +8y?+8y+7=Q2y*—y+1)x 2y +5) + 11y + 2

4y3 +8y2+8y+7 =4y3 +10y?2 —2y? =5y + 2y + 5+ 11y + 2
4y3 +8y?2 +8y+7 =4y +8y> +8y+7

(vii)
3_1;2 + 2_}’ + 2

23 +1 6° + 4 + 42 + 2 + 2Ty + 6

_6y5 + _3y2

4* + 43 + 47 + 2Ty + 6

_4_}74 + 2y

4y + -2

Therefore,

Quotient: 3y? + 2y + 2

Remainder: 4y? + 25y + 4

Now,

Dividend = Divisor X Quotient + Remainder

6y° +4y* +4y3 + 7y + 27y + 6 = (2y3 + 1) x By? + 2y + 2) + 4y*> + 25y + 4




6y° +4y* +4y3 + 7y + 27y + 6
=6y° +4y* +4y3 + 3y + 2y + 2+ 4y* + 25y + 4
6y° +4y* +4y3 + 7y + 27y + 6 = 6y° +4y* + 4y3 + 7y2 + 27y + 6

Q22. Divide 15y* + 16y3 + ?y —9y? — 6 by 3y — 2. Write down the coeficients of the

terms in the quotient.
Solution:

5y3 + 8.67{}’2 + 2.78y + 2.96

-2 15 + 167 - 9 + 333y - 6
_15y* - L1093

267 - 9y + 333y - 6
267 - .17.33y?
8337 + 333y - 6
833y - ,5.56y
8.89y - 6
_8.89y - ,5.93
- 0.07

Therefore,
Quotient: 5y3 + 8.67y2 + 2.78y + 2.96 or 5y° + 23—6y2 + %y + %
Remainder: — 22—7 or —0.07

Coefficient ofy3 = 5; Coefficient of y2 = 23—6; Coefficient of y = 2795; Constant term = %

Q23. Using division of polynomials state whether:
(i) x + 6 is a factor of x? — x — 42
(ii) 4x — 1 is a factor of 4x? — 13x — 12
(iii) 2y — 5 is a factor of 4y* — 10y® — 10y? + 30y — 15
(iv) 3y? + 5 is a factor of 6y° + 15y* + 16y3 + 4y2 + 10y — 35
(v) z? + 3 is afactor of z° — 9z
(vi) 2x? — x + 3 is a factor of 6x> — x* + 4x3 — 5x2 —x — 15
Solution:
(i) x + 6 is a factor of x? — x — 42
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x -7
x—6\ ¥2 - x - 42
X2 4+ _6x
- Ix - 42
N V)

0
Since remainder is 0 therefore (x + 6) is a factor of x? — x — 42.

(ii) 4x — 1is a factor of 4x? — 13x — 12
X -3

Av - 1| 4x2 - 13x - 12

q

_dxc - X
- 12x - 12
- #12x + 3
15
Therefore,

Quotient: x — 3
Remainder: —15
Since remainder is —15, therefore (4x — 1) is not a factor of 4x? — 13x — 12.

iii) 2y — 5 is a factor of 4y* — 10y3 — 10y? 4+ 30y — 15
y y y y y

2y3 -5 +25
2v-50 49* - 1097 - 10y + 30y - 15
Ayt - 1007
- 102 + 30y - 15
- 410y? + 25y
5 - 15
5y - 4125
- 25
Therefore,

Quotient: 2y3 — 5y + ;
Remainder: —2.5 or —;

Since remainder is — g therefore (2y — 5) is not a factor of 4y* — 10y3 — 10y? +
30y — 15.
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(iv) 3y? + 5 is a factor of 6y° + 15y* + 16y3 + 4y? + 10y — 35
2.1;3 + 5};2 + 2.1/‘ -7

32450 60 + 15t + 16 + 47 + 10y - 35

6y + 1007

1 5}:4 - 6y3 =F 4}?2 I IOV - 35

_15p* + _25)?
6y° - 21> + 10y - 35
_6y° + _10y
- 21y7? - 35
- 42 1_1‘2 - 435
0
Since remainder is 0 therefore (3y? + 5) is a factor of 6y° + 15y* + 16y3 + 4y? +

10y — 35.

(v) z2 + 3 is afactor of z°> — 9z
34 0:2 - 3=

2432+ 04+ 023 022 - 92+ 0

=z + 353
24 - 323 4+ 022 - 92+ 0
—0z* + 02
- 33 -9 + 0
-3 - +9z

Quotient: z3 — 3z
Remainder: 0
Since remainder is 0 therefore (z3 + 3) is a factor of z°> — 9z.

(vi) 2x? — x + 3is afactor of 6x° — x* + 4x3 — 5x2 —x — 15




_6x° - +3x4 + 93

- A+ 2 - 46x

- 10x2 + 5x - 15

- +1{]_\-2 + 5x - 415

Quotient: 3x3 + x2 —2x — 5

Remainder: 0

Since remainder is 0 therefore (2x? — x + 3) is a factor of 6x°> — x* + 4x3 — 5x? —
x — 15.

Q24. Find the value of q, if x + 2 is a factor of 4x* + 2x3 — 3x2 + 8x + 5a.

Solution:

x + 2 is a factor of 4x* + 2x3 — 3x2 + 8x + 5a.

x+2=0

x=-=2

Therefore, substitute x = —2 in the given equation we get,

4(=2)* +2(=2)3 = 3(=2)2+8(-2) + 5a = 0
64—16—12—16+5a=0

20+5a=0
5a = =20
20
“a=-3
a=-—4

Q25. What must be added to x* + 2x3 — 2x% + x — 1 so that the resulting polymonial is
exactly divible by x? + 2x — 3.
Solution:
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Quotient: x% + 1
Remainder: —x + 2
Therefore, the required term to be added is x — 2.

Exercise 8.5

Divide the first polynomial by the second polynomial in each of the following. Also

write the quotient and remainder:
(i)3x%2+4x+5x—2

(i) 10x% — 7x + 8,5x — 3

(iii) 5y — 6y2 + 6y — 1,5y — 1
(iv) x* —x3 +5x,x — 1

W) y*—yty? -2

Solution:
(i)3x%+4x+5x—2
3x + 10
-2 3x2 + 4 + 5
_31'2 - +6x
10x + 5
~10x - ;20
25
Therefore,

Quotient: 3x + 10
Remainder: 25

(i) 10x? — 7x + 8,5x — 3
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2x - 02
SX-S\ 10x> - 7x + 8
_10x2 - 46x
- x + 8
-+ + 06
7.4
Quotient: 2x — 0.2 or 2x—§

. 37
Remainder: 7.4 or -

(iii) 5y% — 6y + 6y — 1,5y — 1
yioo-y + 1
S5p-10 53 - g + 6y - 1
_5_}’3 - +J;2
- 572 + 6y - 1
- +5}’2 + -y
5v - 1
Sy gl
0
Therefore,
Quotient: y? —y + 1
Remainder: 0
(iv) x* —x3 + 5x,x — 1
X3 +0x + 35
-1 x* - X3 o Sx + 0
Xty
o2 + 5x + 0
_0x% - 40x
5 + 0
S5x - 45
5
Therefore,

Quotient: x> + 5
Remainder: 5
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W) y*—yiy*-2
},!2’ + OV + 1

‘1~2_2 y4 + Oys - yz + Oy + 0
_},4 ) +2y2

Oys + yz 4= Oy + 0

_Oy3 - 0y
v’ 0
__1'2 +2
2

Therefore,

Quotient: y% + 1
Remainder: 2

()x+1,2x*>+5x + 4
(i)y —2,3y3 + 5y% + 5y +
(iii) 4x? — 5,4x* + 7x? + 15
(iv)4—23z2—-13z+ 4
(v) 2a —3,10a* — 9a — 5
(vi)4y + 1,8y =2y + 1
Solution:
()x+1,2x*>+5x+ 4

2x + 3

2

x+1] 2% + 5x + 4

2 + 2x
3x + 4
3x + 3

1

Quotient: 2x + 3
Remainder: 1

Since remainder is 1 therefore the first polynomial is not a factor of the second

polynomial.

Q2. Find whether the first polynomial is a factor of the second polynomial:
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(i)y—2,3y>+5y2+5y+2
3?2 + 1y + 27

3y - .67
11y? + 5y + 2
_11y?% - 422
27y + 2
27y - 454

56
Quotient: 3y? + 11y + 27
Remainder: 56
Since remainder is 56 therefore the first polynomial is not a factor of the second
polynomial.

(iii) 4x? — 5,4x* + 7x? + 15
xz + Ox + 3

Av? 25 4x% + 0P+ T2+ Ox + 15

4x? - +5x2

0x3 + 122 + Ox + 15

_O_YS - +Ox

1252 + 15

_12x2 - 415

30
Quotient: x? + 3
Remainder: 30
Since remainder is 30 therefore the first polynomial is not a factor of the second
polynomial.

(iv)4—z3z2 - 13z + 4




-3z +1
a3 - 13+ 4
3-2 - L12z
-z + 4
- 4=+ 4
0

Quotient: =3z + 1

Remainder: 0

Since remainder is 0 therefore the first polynomial is a factor of the second
polynomial.

(v) 2a —3,10a? = 9a — 5
Sa + 3

2a-3| 10a®* - 9a - 5

_10a® - +15a
6a - 5
6a - ,9

Quotient: 5a + 3

Remainder: 4

Since remainder is 4 therefore the first polynomial is not a factor of the second
polynomial.

(vi)4y + 1,8y =2y + 1
2y -1

dy+1| 82 - 2y + 1

_81;2 + 2y
- 4y + 1
- 44y - 4l

S
Quotient: 2y — 1
Remainder: 2

Since remainder is 2 therefore the first polynomial is not a factor of the second
polynomial.

A
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Exercise 8.6

Q1. Divide:
x2—5x+6byx—3
Solution:

x -2
x-3 xz - 5 + 6
_x:_’. - .|_3x
- 2x + 6
- +2x + _6
0

Quotient: x — 2
Remainder: 0

Q2. Divide:
ax? — ay® by ax + ay
Solution:
According to the question,
ax?® — ay?
ax + ay
_akx—y)x+y)
a(x +y)

Now cancel the common factor a(x + y), we get:

=(x—-y)
Therefore,
Quotient: x — y
Remainder: 0

Q3. Divide:
x* — y* by x% — y?
Solution:




X%+ y2
R T P T
5
¥ - x%?
xy? -yt
39 /
x%y? -y
0
Therefore,

Quotient: x% + y?
Remainder: 0

Q4. Divide:
acx? + (bc + ad)x + bd by (ax + b)
Solution:
According to the question,
acx? + (bc + ad)x + bd

ax+b
3 acx?® + adx + bcx + bd

ax+b

_ax(cx+d) + b(cx +d)
- ax +b

_ (ex+d)(ax + b)
- ax+b

=cx+d

Therefore,
Quotient: cx + d
Remainder: 0

Q5. Divide:
(a® + 2ab + b?) — (a? + 2ac + c®*) by2a+b +c
Solution:

Given: Dividend = (a? + 2ab + b?) — (a? + 2ac + c?)

Divisor=2a + b + ¢
Let’s simplify the dividend.
(a? + 2ab + b?) — (a? + 2ac + c?)
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= a? + 2ab + b? — a? — 2ac — c?

= 2ab + b? — 2ac — c?

=2a(b—c)+(b—-c)(b+c)

=(b—c)(2a+b+c)

Therefore,

(a? + 2ab + b?) — (a? + 2ac + ¢?)
2a+b+c

_(b—-c)(2a+b+c)

B 2a+b+c

=((b-0)

Hence,

Quotient: b — ¢

Remainder: 0

Q6. Divide:
2x2—Ix—12byix —4
4 2 2
Solution:
Given:
Dividend ==x2 —2x — 12
4 2
Divisor = %x -4
Let’s simplify the dividend and divisor.

Dividend =1x2 -1y —12= x2-2x-48 _ (x=8)(x+6)
4 2

- . (D)

Divisor = %x — 4= xT_S .. (ii)

Therefore,

1, 1
Zx —Ex—lz
1
Zx—4

(x—8)(x+6)

= —=%— [From (i) and (ii)]

N (x—28)(x+6)x 2

4 (x—8)
_(x+6)
2

Therefore,
t: (x+6)
2

Quotien

Remainder: 0




